| Objective: To analyze the difference between p16inka immunostaining in normal epithelium, two benign HPV-related lesions (papilloma and condyloma acuminatum), and one malignant HPV-related lesion (oropharynx carcinoma). Methods: Five normal oral mucosas, fifteen papilloma, fifteen condyloma acuminatum, and fifteen HPV-positive oropharynx squamous cell carcinoma were included in this study. The histological sections were stained with anti-p16ink4a by immunohistochemistry. For the positive stain, the score was based on a scale of -to 3+, as follows: -negative stain; 1+ less than 25% of positivity and focal distribution; 2+ 26-50% of positivity and focal distribution; and 3+ 50-75% of positive cells and diffuse distribution. The evaluation of the intensity score was based on: -negative; 1-low intensity; 2-moderate intensity; 3-intensive. Results: The results showed no significant differences between the scores (positive x intensity) of p16ink4a in normal epithelium, papilloma, and condyloma acuminatum. All benign lesions and normal epithelium showed significant differences when compared with the oropharynx squamous cell carcinoma. Relevance: There are differences in the expression of p16ink4a between benign HPV-lesions and malignant HPV-lesions. DESCRIPTORS | HPV; Papillomaviridae; p16; Condylomata Acuminata; Neoplasms of Squamous Cell. RESUMO | Comparação da marcação de p16ink4a por imuno-histoquímica entre lesões benignas e malignas positivas para HPV • Objetivo: Analisar a diferença da marcação imuno-histoquímica de p16inka no epitélio normal, em duas lesões benignas associadas ao HPV (papiloma e condiloma acuminado) e uma lesão maligna relacionada ao HPV (carcinoma espinocelular de orofaringe). Material e métodos: Cinco mucosas normais, quinze papilomas, quinze condilomas acuminados e quinze carcinomas espinocelulares (CEC) positivos para HPV foram incluídos neste estudo. Os cortes histológicos foram corados com antip16ink4a por imuno-histoquímica. Para a marcação positiva, o escore foi baseado numa escala de -a 3+, sendo: -marcação negativa; 1+ menos do que 25% de positividade e distribuição focal; 2+ 26-50% de positividade e distribuição focal; 3+ 50-75% de células positivas e distribuição difusa. A avaliação da pontuação da intensidade baseou-se em: -negativo; 1-baixa intensidade; 2-intensidade moderada; 3-intensiva. Resultados: Os resultados não mostraram diferenças significativas entre os escores (intensidade x positivo) de p16ink4a do epitélio normal, papiloma e condiloma acuminado. Todas as lesões benignas e o epitélio normal mostraram diferenças significativas quando comparadas com o CEC de orofaringe. Relevância: Há diferenças na expressão de p16ink4a entre lesões benignas e malignas positivas para HPV.
INTRODUCTION
Human papilloma virus (HPV) is a DNA virus of the Papillomaviridae family with approximately 7900 base pairs. There are over 150 different types divided into low-risk (e.g. HPV6 and HPV11) and high-risk (e.g. HPV16 and HPV18) HPV. Oral HPV transmission is not fully understood and assumptions include a subclinical infection, vertical transmission, and horizontal transmission. 1 Horizontal transmission seems to be the most common route, including sexual transmission (orogenital contact).
The self-inoculation virus from other skin sites or anogenital contact is also considered. 2 The infection occurs in proliferating cells (basal cells) of a stratified squamous epithelium through microwounds. 3 After the infection, the HPV genome can integrate in the nucleus as episome and replicate in synchrony with the host cellular DNA replication. 4 The HPV genome has early genes, whose primary function is the episomal replication, and late genes, which encode the proteins of viral capsid.
The early genes are divided into E1 to E7 and late ones into L1 / L2. The products of E1 and E2 genes are more specifically related to regulation of transcription and replication of the viral proteins. 5, 6 When there is integration of viral genome into the host cell genome, the genes may be altered or eliminated, leading to uncontrolled transcription of E6 and E7. 1 
MATERIAL AND METHODS

Tissue samples
Immunohistochemistry analysis
Statistical analysis
The data were analyzed using the GraphPad Table 1 .
The reason for intensity and distribution analysis is that the positive staining of p16 is present and diffuse in all sections, but intensity was noticed to be different in each lesion group (Figure 1 The results showed no significant differences between the scores (positive x intensity) of p16ink4a in normal epithelium ( Figure 1A) , papilloma ( Figure 1B) , and condyloma acuminatum ( Figure 1C ). Hence, normal mucosa and benign lesions showed significant differences in p16ink4a staining when compared with the oropharynx squamous cell carcinoma ( Figure 1D ). p16-IHC has been used to detect high-risk HPV because of its sensitivity and because it does not only indicate the presence of HPV but also its activity, since the overexpression of p16 is caused by HPV oncoproteins. 12, 14 In situ hybridization technique is a less sensitive method than PCR for HPV DNA detection, but more specific than p16 immunostaining in the detection of HPV in carcinomas. 7 But some authors believe that conventional HPV ISH nonspecific background is common and the test lacks sensitivity, 14, 16 as well as it showed that HPV16 E7 subverts G1-S capture and that HPV1 E7 is less efficient in overcoming G1 cell cycle, 24 consequently it should not overexpress p16, as showed in this study.
Thus, normal epithelium, negative for HPV, and oral benign low-risk HPV lesions such as papilloma and condyloma, were expected not to show strong expression of p16ink4a, as seen in our results. It is known that condyloma acuminatum may present low-risk and high-risk HPV, 25, 26 and possibly may release proteins that increase p16 expression, as seen in our cases, which showed a strong positive nucleus but not cytoplasmatic expression.
According to this study, there were no significant differences between the two benign lesions used and normal epithelium, even if some samples showed nuclear staining for p16. Thus, the presence of HPV cannot be assured only by the positivity to p16ink4a-IHC in those cases.
The correlation of p16 with high-risk HPV has caused great debates, since different studies used different IHC methods and antibodies, and they could cause false-positive or false-negative results.
But, based in a systematic review, 12 we considered the correlation between p16-IHC and HPV in cases showing p16 overexpression in more than 70% of the cells and with cytoplasm and nucleus with positive stain. Thus, our results showed a significant difference between HPV-OSCC and HPV-benign lesions, as well as normal epithelium. OPSCC was the only group that showed both cytoplasmatic and nuclear stain. The other groups showed only nuclear stain.
In conclusion, we observed differences in the expression of p16ink4a between benign HPVlesions and malignant HPV-lesions.
